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Contraindications to the use of metformin
Evidence suggests that it is time to amend the list

According to the United Kingdom prospective
diabetes study, patients with type 2 diabetes
randomised to intensive treatment with

metformin, sulphonylurea, or insulin had similar
degrees of glycaemic control and significantly reduced
microvascular end points.1 The study showed that the
use of metformin in obese patients reduced cardiovas-
cular events. The group treated with metformin had no
hypoglycaemia and less weight gain. Treatment with
metformin rather than diet alone produced a
significant reduction in relative risk in all cause
mortality (36%, P=0.011), diabetes related deaths (42%,
P=0.017), any diabetes related end point (32%,
P=0.0023), and myocardial infarction (39%, P=0.01).
Metformin is the only oral hypoglycaemic agent
proved to reduce cardiovascular risk and is now recog-
nised as the treatment of choice in overweight patients
with type 2 diabetes.

Lactic acidosis associated with metformin is a rare
condition with an estimated prevalence of one to five
cases per 100 000.2 Although classically lactic acidosis
associated with metformin has been thought of as lac-
tic acidosis secondary to accumulation of metformin,
the evidence for this is poor.

Metformin does not affect lactate concentrations in
patients with type 2 diabetes,3 is excreted solely
through the kidney, and has a short half life—
accumulation of metformin therefore rarely occurs in
the absence of advanced renal failure.4 Accumulation
of metformin alone is rarely reported as a cause of lac-
tic acidosis, and tissue hypoxia acting as a “trigger” is
found in most instances. Accumulation of metformin
does not correlate with lactate concentrations or mor-
tality. Mortality is predicted by the severity of
underlying hypoxia.5 Metformin should therefore be
discontinued when tissue hypoxia is suspected.

A recent review of cases of lactic acidosis associated
with metformin, which was published between May
1995 and January 2000, concluded that no mortality
was associated with metformin alone.6 Another study
noted that the rates of lactic acidosis in the United
States before the approval of metformin were no
different from the rates observed in users of
metformin.7 A Cochrane systematic review concluded
that treatment with metformin was not associated with
an increased risk of lactic acidosis.8

If adherence to the published contraindications, all
of which relate to the feared risk of lactic acidosis, were
to be strict, metformin would, or rather should, be sel-
dom prescribed at all. The British National Formulary
says that any predisposition to lactic acidosis is a
contraindication (http://bnf.org/). As diabetes itself is
a predisposition to accumulation of lactate,3 should we
stop using the drug altogether in the treatment of
diabetes? The BNF and other publications also use the
terms “renal or hepatic impairment.” These terms are
vague and therefore unhelpful.

The DIGAMI (diabetes mellitus, insulin glucose
infusion in acute myocardial infarction) study suggests
that treatment with insulin would be the treatment of
choice immediately after acute myocardial infarction,
but after this no apparent reason exists why metformin
should not be reinstated.9 The withdrawal of met-
formin in stable chronic heart failure has been
questioned as it may have an adverse effect on glycae-
mic control.10

In the United Kingdom it has been shown that
doctors tend not to comply with these contraindica-
tions. In Southampton 54% of 89 patients treated with
metformin had a published contraindication.11 In Dun-
dee recent analysis of 1847 patients treated with
metformin showed that 24.5% (452) had a contraindi-
cation to metformin.12

Suggested revised contraindications and
guidelines for withdrawing metformin
• Stop if serum concentration of creatinine is higher
than 150 micromols/l.*
• Withdraw during periods of suspected tissue
hypoxia (for example, due to myocardial infarction,
sepsis).
• Withdraw for three days after contrast medium
containing iodine has been given, and start treatment
with metformin only after renal function has been
checked.
• Withdraw two days before general anaesthesia and
reinstate when renal function is stable.

*Any concentration of creatinine that is chosen as a cut-off
point for renal failure will be arbitrary in view of individual
patients’ muscle mass and protein turnover, and caution
should therefore be used in prescribing metformin for elderly
patients. This at least avoids non-specific and unhelpful terms
such as renal insufficiency or renal impairment.
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Although circumstantial evidence shows that treat-
ment with metformin may be linked with lactic
acidosis, no causal relation has been proved. Met-
formin is proved to reduce plasma glucose and
complications of diabetes. Uniquely, it is the only
hypoglycaemic agent to date that has been shown to
reduce the macrovascular complications of diabetes.1

Current published guidelines vary and may limit the
use of metformin and cause confusion among doctors.
It is essential that the benefits of treatment with
metformin be made available to as wide a group of
appropriate patients as possible without laying
prescribers open to criticism or litigation in the event
of concomitant lactic acidosis. A simplified and
pragmatic set of guidelines should be adopted,
stressing the importance of renal clearance of
metformin and withdrawal of metformin in patients
with tissue hypoxia.

As metformin is the only oral hypoglycaemic agent
proved to reduce cardiovascular mortality, its use
should be as widespread as possible in type 2 diabetes.
We hope that these suggested guidelines are less
ambiguous than current ones and prevent the current
situation of many clinicians, who are having to ignore
written contraindications in order to maximise the use
of metformin appropriately.
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Evidence based policy making
Impact on health inequalities still needs to be assessed

Powerful, rich, and well educated people tend
to live longer and healthier lives than their
less advantaged counterparts. These socio-

economic inequalities in health have been observed
in a range of societies—developed, developing,
market led, welfare state, and communist. Their
expression, however, may vary according to how the
particular society is stratified—for example, by
income or wealth in the United States, by social class
in the United Kingdom, or by education in Europe.
They occur across a wide range of causes of death and
types of illness, have been observed since accurate
statistics were first available, and seem to have been
increasing.1

Several governments have recently proposed
strategies to reduce socioeconomic inequalities in
health.2–5 An issue rendering strategy development in
this field difficult is that, although a lot of inform-
ation is available about the magnitude and causes of
socioeconomic inequalities in health, rather less infor-
mation is available about the effectiveness of policies in
reducing them.6 The recent Cross-Cutting review in
England noted that intervention research is scanty

compared with the much larger body of observational
evidence that describes inequalities.5 This is shown by
the fact that the review contains six boxed lists,
containing between them 50 examples of inequalities
in health and only one box with rather general, and
mainly process related, recommendations for success-
ful interventions.5

Unfortunately, knowing the prevalence and causes
of a health problem does not always tell us the most
effective way to reduce it. For example, knowing the
links between smoking and lung cancer, child labour
and poor health, or HIV and AIDS may help provide
goals such as reducing smoking, child labour, or risky
sex, but does not necessarily tell us how to achieve
these goals. As is apparent from several fields, the plau-
sibility of proposed interventions is no guarantee of
their actual efficacy.7 Thus anyone wanting to reduce
inequalities in health is faced with a lack of information
about what actions would be most successful.

Why do we lack this information? Firstly, many
studies, such as a recent randomised controlled trial of
supplementation with antioxidant vitamin to prevent
heart disease and cancer,8 do not report whether
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